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This paper describes a method to extract, by
computer,lmaiImum amounts of sequential information on pattern
frequencies underlying verbal interactions in the, foreign language
classroom. For this purpose, an observation instrument was developed
which was expected to allow the study of the structure of the

' interaction pAcess; it was hypothesized that such inteilaction would
move with a certain cyclical regularity and that sequential patterns
of verbal behavior' would be obtained,. which,- in descending order of
occurrence; would characterize dominant interl.ctions. A computer
program was written which, following certain `Conditions, segments the
total linteraction process into strings, lifts out embedded patterns,
and orders them into groups of recurrent patterns. Exaamples'are
presented to show that sequential processing provides-much more,
meaningful information on a classroom interaction than could hitherto_
be obtained from matrix analysis. The implications of research in
this area .for foreign language teaching are briefly discussed.
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. The systematic analysis. of-verbal interact ion has bben in the -

-1'-4. .

)

tri focus of educational researchers' at for. more than a decal
'O's

-

.

N. mow. 1 According to Kara. (1973), 'more than 209 obseriational
.

/ .

e..1 schemes have bvn'dqvisealto examine many different aspects of in-
,

-

CI ,

1.1.1
terpersonal interactions. The data obtained have, in-most cases,

,

been presented in the form of a matrix which allOws.reading of

frequencies of pairs of verbal behaviors, of sustained interactions,

of areas of inflitence, and from which various ratios may be cal-
,

culated which quarlitatively describ/e some more general'dimensiions

of the interaction patterns.

Although the sequence of recq ding data is considered to be

portant (Karafin, 1973), only few studies have successfully pre-

served proximity relations a ong more than two neighboring verbal

behaviOrs. .te lack and,Davitz (1968) havie described several dimen-

sion of verbal moves in a/ sequential data analysis and have ob-
"----,

.,

tainedenormqus amounts of useful information. Simon and Agazarian

O(1967) sequ ttial a64.1ysis of verbal interaction dealt with matrix

,J patterns; d Agaza4ian's (1969.) analysis of verbal behavior and

informatio transfer iri pattgrni of communicaelml also did not. pre -

serve the, sequentiality of.data.`Urbach (1968) established sequen-
.

ce classes and sub-divisions using Flanders' codes, in an "interac-

tion sequence graph"; but did not extract recurring patterns as

such. 'Seidmann (1970) attempted to uncover interaction patterns

whidh portray the kinds of verbal exchange between teachpr and stu-

dent; her Patterns always begin with a que.stion by the teacher,



p
followed by a student response, and always end with the teacher's:'

treat. ion- to -the-stt trterrt-ls- arrewe-r--. Nix hails (1972) -analysis sl qw

6d that --folic:mine, Be

to sequences of moves.

However, prag tic assistance to the practitioner and the re-

)

Ty

searcher have been limited to supplying computer prograMs to pre-
,

pare and analyze matrices for interaction analysis (Fo example,

Pena, 1973) This paper describes a method to extract, by-com-
.

puter, maximum: amounts of sequential information on pattern fre-

quencies underlying entire transactions;

For this purpose, an observation instrument was developed which
. 4

was,expected o allollethe study,of the structure of the interac-

tion
)

process in foreign language teaching /learning. It was hypott
,

eized that such interactip would move with a certain cyclical
,, ,

regulaity and/that sequential patterns of verbal behavior would

be_obtained; which - in descending order of frequency of occurren-
.

ce-- would characterize dominant interactions. It was hoped that

,thebe patterns could be the basis for conceptual and experimental

research in FL teaching methodology, specifically in terms of the

efficiencyand effectiveness of given types of verbal interaction

patterns. As the entire study is described eisewhere.(ProXop,

1974), this paper, will only describe the process of aliri4ng at

the strings drverbal behavior, their segmentation, and Ordering
7

into patterns. ,

Thee FL3interaction was' conceptualized along 1the lines of the

language game Mod71 (Hyman, 1968; Bellack & Davitz, 1968; Smith &

Meux, 1968), ih which verbal interactions follow certain rules.

4:
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One of the participants in the interaction:initiateS a move to
- -

whidh one of the.other players is normally expectedlta.respond;,

this response may..be further clarified by the same or-another

participant; subsequently,, the response /may be positively or ne-

gatively evaluated (ornot at all); additional response clarifi-

cation andevaluation may follow the first responte module:

Initiator /// *R1 - R2 .../ Evi// I2 .../Ev2// .

.1

A new cycle would be started with the next initiating 'move. -

The observation instrument (See Appendix) is based on Flanders'

codes, but was redesigned and fitted out with supplementary pre-

fixes and suffixes; numerical codes referi.ed to general activi-
,

ties, while prefixes and suffixes r/epresented content or activi-

ties found in FL interactions. All codes were uniquely defined

as being initiatory, responsive, or evaluative.

Taping the classes and coding operptions were performed with

the usual precautions; codes were entered by type of move.observed,

not in fixed time intervals.' As the investigator was interested

in the exact sequence of an e e b= avior pattern, the,usual

procedure of entering pairs of subse ent codes alternately in

rows and dolumns of a matrix (F1 tiers, 1966, p. 23) was not fol-

lowed, as 'it has been shown that in such a matrix information is

.only available with.regar ntigUous codes, but not to .the en-
.

tire string (Prokop, 1969). For this reason, a computer program

'The complete' report (Prokop, 1974) shoals that there were never
more than two response modules, which -in turn- never contained
more.than two responses and an evaluation code.

4
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. was writtei which fulfilled the following condition's:i

(1) It considered t 'he string from first initiator up to, 4,ut ex-.

(

eluding, the second initiator to be the arst pat tern; from the

second initiator to, but exclUding, the third initiator thesecond

pattern, etc..'For,example,

' 4C-.8C-1-3R-7Rt-14C-8C-5Q-4C-8C-1:

was divided into three patterns

4C-80-1 (2)
3R-7R
4c-8c-5c

The overwhelming majority-of patterns .could be tabulated in such
. .

.

a way.
.

(2) When a response (except a repetition) occurred without an ini-

tiator preceding t,'it was tentatively assigned to the last initi-

ator' encountered;.in such a case, the initiator was held to be re-
.

spodsible'for a sequence of responses. Thus

'3R-7R-1-7R-:2P-7E-7R-1
I

was divided into

3R-7R-1 (2)
.7R-2P-7E

X3) When a pattern was embedded in 'another one (and therefore inter -'

rupted it), the embedded pattern was lifted out, and a-subsequent

response was assigned to the last initiator encountered, e.g.
/

3R- 7R- 1- 7R- 2P- 7E- 4C -8C -]/ 7R- 2P -7E -1

was repMsented as

3R-7R-1
- 7R-2P-7E
- 7R2P-7E-1

46-8C-1

O
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These three rules were sufficient to segment unequivocailly about

95% of,any string obtained.' The residual verbal behavioiis had

to be classified by visual inspection; following Onsultati6n of

the tape recording, each was printed out with those three patterns .

which immediately preeeded or followed them. The most frequent

cases of that kind were:

(a) more than one initiator side by side. e.g.

3R-6R-7R (instructor directs student(s) to read; reads A*

himself; student reads after him)

6C-4C-8C (instruCtor prepents information abou content,
asks a content question; and receives h un-
predictable student response),

6C.- -5C (instructor presents information about content,
.student initiates information about content,
instructor respondS)

9S -3T -8T (student initiates information about structure,
instructor asks students to translate; and
receives a translation' as response).

In t4se cases, the tape recording wasconsulted,again, and

it was' decided on that basis whether there was a'mix-up in

the interaction (e.g. non-responsive verbal behaVjeo0 or

whether the first and sekond initiators belonged together
I

within the context of the interaction. In the former case,

a pattern such as 9S/***/***/
2 was established, in the lat-*

1

ter a 6C-4C/8C**/***/

(b.) initiator followed bcevaluator, e.g. 9C-1, 6S-1;' with the

help of the tape, patterns were established, 9C / * * * / * * *f and

*/**1/***/, whet the\praise was not specifically -directed at

2An asterisk * indicates an'empty slot in the interaction module.

6
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the ,student's initiating. information, ,but when it was a

global statement.- .l . i .

,

.

: t,

(9? two evaluators side by side, e.g. 4S-8S-2S-l;-3M-7M-l-2M.

Patterns 'were created in which one of the two evaluators
. e .

was used to'refer to the interaction in question, the oth=

er bein a more, generalized statement of evaLUation. Thus, /'

depending on which of the two evaluators was the global

evaluation, for example

4S/8S*2W**/
*/**1/***/

- (.d) instructor response and evaluatiQrr side by side, e.g..

9T-5T-;.was represented as

',.9T/5T**/***/-
*/**1/***/

. (e) instructor initiation and?response were"side by side, e..

611c-5C. Bosh types-wke accepted as genuine pat-

ternsq4C/5C**/***/ and 6R/5ct*7'rl**/, respectively, the first

one as an answer to a question which was not an veered by

,

the students; the later was construed 'to re r' to explana-

- tion of content in a reading activity;

.

The following is an actual sample string:

p3R-G7R-02P-G7E-G7R-G2P-G7E-G7R-G2P-G7B-G7R-G2P-G7E-G7R-Gi-
,-G7R-G2P-G7E-G7R-G2P-G7E-G7R-d1-04C-P8C-G4C-1-G4C-G8C-
-G1-E9C-G5C,-G6C-G4C-G5C-G4C-G8C-G6R-G4T-E8T-G1-G4C-G8C-G3R--
-G7R-G2P-G7E-G7R-G1-G4T-E8T-ET-G4C-G8CIG1

Thirai string was analyzed, as
p

(G3R)//G7R*G2P//GTE**// (7)
(G3R)/./G7R*O1//

//G8c**// (3)
04C //08C*01// (3)

( g,

,



G6R //***//
'G4T //E8T*G1//
G4T //E8T*E2T//
G6C.//***//
G4C1 /IG5C//
E9C //G504.1/1

7

The dominant interactions in ,this sample were, therefore, of two

basib kinds: the instructor directed students to read,, which they

did; their. response was either p.raised or their pronunciation was

corrected; they repeated.the response and received praise for their

correction. the other basic tyPeAnvolved the instructor's asking

content questions, the answers to,which were 'either not evaluated
, o

at all or evaluated by praise.. Of course, no judgment. could be

_made on whether'the seemingly erratic behavior in the six remain-

ing patterns was detrimental or perhaps benefiCial td effective

and efficient learning.

Table 1 presents' some of the data obtained in this study 'which

arT relevant to the present purpose. It can be seen that the aver-
/ .4

age pattern was short, involving between 2.5 and 3.3 verbal behav-

iors; interactions in Beginners classes were much more quick-change

oriented than those in Intermediate c3sasses. /For each instructor

the average pattern .oasurred between 5 and 11 times over all class

sessions/ The number of different patterns was high?, ranging bet-

ween_137 and 192 in Frequency. When patterns were cumulated across

all class&s, 4131different\patterns of verbal interaction were ob-

tained.

these numberishow the enormous range of different types of in-
,.

teraction between instructor and student' .in the prorcess of teach-

ing/learning a foreign language. To be sure, some patterns ocurred

only very few times while others accounted Tbr major portions of .

8
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Tableil.-- Frequencies of verbal behaviors and Patterns

Frequencies'

Number of class
periods observed

Number of verbal
behaviors recorded

Number of patterns.

Mean number of
patterns per period

Mean number of verbal
behaviors per pattern

Number of different
patterns

Mean, number or pattern
occurrence

Beginners'. German
Instructor'

B1

2,695

B2

6

3,767

1,023 1,519

170 '44 253 .

2.6'

142

7.20

2.5

137

11.09 .

Intermediate German
Instructor

3,553

1,185

119

the.inteiaction; this implies that there appeared to be verbal be
. .

havioi's for routin te:purposes and others for special purposes. I
4

will be the subject of further research to isolate these types and

to determine their role in effective and efficient communication
4

ft
for foreign language learning. In any case, it is clear that much

more information (which more accurately reflects realities) can be
a

obtained from sequential information processing than fkm the con

ventiOnil matrix analysis.

it



A
p
p
e
n
d
i
x
:

V
e
r
b
a
l
 
b
e
h
a
v
i
o
r
 
c
a
t
e
g
o
r
i
e
s
 
a
n
d
 
t
h
e
i
r
 
p
r
i
m
a
r
y
 
a
n
d
 
s
u
p
p
l
e
m
e
n
t
a
r
y
 
s
u
f
f
i
x
e
s

.

'
1

g.
c-i 0
0

a)

0r-I
I

al
;-(

-1-1
C

D

C
e

-H4-)
o-

C
 0

0 ai
1:3 0>

4
.0

W
0

r-1
-(-14;..

A
(a C

D
'H

1).0
al 4-)

4-),a-of
.

1

C
I)

C
;-( C

al 0)- 0
b0 ;-(

b0

g'
C

1-1
0 a)

(-1-
C

C
 0

c
o

t)
-1-1

(-4
1) 1)

w
0

-1
C

O
-1-1

c
0

I-4
H

 C
q ics

4.)
.)::3

4-) 0
4-)

4-).
O

cai
ID

0 0
A

.
;-( C

al
X

 cr
9-1

C
4-)

0
O

.
0 0

A
. 0

a)
a) a)

-1-1
;-(

1-4
114

c/a
.....

E
-1 3 so

14 43 o
3

.
P
o
s
i
t
i
v
e
 
f
e
e
d
b
a
c
k

N
e
g
a
t
i
v
e
 
'
f
e
e
d
b
a
c
k

4

D
i
r
e
c
t
i
o
n
s

Q
u
e
s
t
k
o
n
s

"
I
n
s
t
r
u
c
t
o
r
 
r
e
s
p
o
n
s
e

I
n
i
t
i
a
t
i
o
n
 
O
f
 
i
n
-

f
o
r
m
a
t
i
o
n
 
b
y
 
i
n
-

s
t
r
u
d
t
o
r

P
r
e
d
i
r
c
t
a
b
i

s
t
u
d
e
n
t

r
e
s
p
o
n
s
e

U
n
p
i
e
d
i
C
e
a
b
l
e

s
t
u
d
e
n
t
 
r
e
s
p
o
n
s
e

I
n
i
t
i
a
t
i
o
n
 
o
f
 
i
n

f
o
r
m
a
t
i
o
n
 
b
y

.
 
s
t
u
d
e
n
t
s

11)

a
>

4 C
-1-1 0
c(--1 -1-1

>
4

9-1
4.-1

cD
4.-1 .p

4-4
;-(

0 al
0

0
0 C

0, 0
'1:3

-
-1:1

;(
co

z
a)

>
3

C
D

>
3

C
al

0
;.( 4-)

;-( 0
0

al (-4
R

S
 A

lks
C

;-(
4-)

cd
4-) 'w

0 C
ta .

C
C

a)
-r-1 0

C
D

 0
C

D
;-(

4.) H
,

(-4
4 co

E
9.-1

4-)
al

0 C
a) (-1

1) al
.

;-(
0

1-1
cd.

0 .4.)
0

O
.

ta.
C

lr4
C

co
O

. 0
W

 e
a)

Z
 W

Z
 4

14 .H
0

ch F.
co w

.

2
1

2
P
 
2
a
 
2
M
 
2
L

2
C

2
T

3
1

3
P
 
3
S

3
M
 
3
L

3
C

3
T

3
R

3
W

4
P
 
4
 
4
M
 
1
4
1
.
4
.

4
C

4
T

5
1

5
P
 
5
S

5
M
 
5
L

5
C
'

5
T

6
1
 
,
6
P
 
6
S

6
M
 
6
L

6
C

6
T

6
R

7
1

7
1
'
 
7
S

7
M
 
7
L

8
1

8
P
 
8
S

.
8
1
1
 
8
L

6
C

8
T

t--3Q

2

3
U

3
E
'

3

5
E

5

I

6
U

6

7
R

7
Q

7
U

7
E

7
'

A

8
U

8
A

I
9
P
 
9
S
 
9
M
 
9
L

9
C

9
T

9
E

9

O



REFERENCES

- 4 ' 1

10.

Agazarian, Yvonne, A Theory of Verbal -13havior.and,Infprmation.
. Transfer. Classroom interaction-Ner4sletter,.19692-42,22-3-3.

Bellack, Arno A., and Joel R. Qa:Vitz, in c011aboVation

Herbert, M. Kliebard-1,=Ronald T. Hyman, and Frank- L.

'The Language of the Classroom. In Ronald T. Hyman
Teaching:. Vantage Points for'Study. Philadelphia: J.

aottr 1968, m. 84-97

with
Smith Jr.,

(Ed.)
B. .Lippin-

Flanders, Ned A: Interaction Analysis in the Classroom (A Manual' -

for,Observers). Ann Arbor, Mich.: Sehool of Education, Uni-

versity of Michigan, 1966.

Ronald T., The Flow of.Teachirig. In Ronald T. Hyman (Ed.)

Teaching: Vantage,Pointsfor Study. Philadelphia: J. B. Lippin-

cott, 1968, pp. 58-109,

Otarafinr Gai). R., Discussion of Considerations for Selecting or
Developing an Observational System. CIN, 1973, 8(2)f 15-32

,

.
Nuthall, GrahaA, The University of Canterbury Teaching Researah

. Project. CIN, 1972, 7(2), 3-'13.

Pena, Deagelia M., A Computer Program, to Produce Matrices for In-

teraction Analysis. CIN, 1973, 8(2), 3'-,14.

Prokop, Manfred, Sequential Analysii of Verbal Behavior Patterns
. in a Flanders. Interaction Analysts Matrix. CIN, 1969, 4(2)2.

53-59

Prokop, Manfred, Verbal Be'havio'r in Foreign Language Instruction.
MLA/ERIC Documeritation Center, 4.974.

Seidman, S.; The Flow Chart Method of Categorizing Teaching B

havior. CIN, 1970, 6(1), 24-.33:

Simon, Anita, and Yvonne Agazarian, Sequential Analysis of Ver-

bal Interaction. 'Philadelphia: Research for Bptter Schools,

1967.
,

,

Smith,. B. Othanel, and Milton Meux, A,Study of'the Logic of

. Teaching. In Ronald T. Hyman '(gd.) Teaching: Vantage Points

for Study. Philadelphia: J. B. Lippincott, 1968, pp. 101-117.

Urbach, Floyd, The Interaction Sequence graph: Anaiydging for

Patterns of Teaching behavior. CIN, 1968, 4(1), 14-2'6.

11


